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AMENDMENTS TO TB F. CLAIMS 

\. (Currently Amended) A method for providing parallel execution of computing tasks in a 
heterogeneous computing environment comprising: 

partitioning a computing task into small tasks; 
assigning the small tasks to mobile agents; 

determining available computing hosts in the heterogeneous computing environment; 
transferring the mobile agents to the available computing hosts; 

executing the mobile agents at the available computing hosts using the execution eed* 
code provided to the mobile agents a central server, and 

maintaining, at a s*™nrf computing host at which none of th e mohj|e agents are 
executing. St?** tr*t*> and state information a b out each of the mobile agents to allow one or more 
of the mobile agents to be reconstructed at an alter n ate comoutinp host using the, stack trace and 
state information. 

2. (Original) The method of claim 1, wherein the step of determining available computing hosts 
further comprises determining network latency. 
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3. (Currently Amended) The method of claim 1. further comprising transfemng execution code 
from a the central server to virtual machines at the available computing hosts 

4. (Original) The method of claim 1. wherein the step of executing the mob.le agents is 
performed in virtual machines at the computing hosts without modification of the virtual 
machines. 

5. (Original) The method of claim 1, wherein one of the small tasks is assigned to one of the 
mobile agents. 

6. (Original) The method of claim 3, wherein the step of transferring execution code is 
performed in response to a request by a mobile agent. 

7. (Original) The method of claim 6, wherein the step of transferring execution code is 
performed by a web server. 

8. (Original) The method of claim 1 further comprising monitoring execution of the mobile 
agents at the available computing hosts. 

9. (Currently Amended) The method of claim 1 further comprising allowing the mobile agents 
to collaborate over the hotoroogonoous heterogeneous computing environment as the mobile 
agents execute at the available computing hosts. 



3 



923199.01 



PAGE 7/35 ' RCVD AT 12/15/2004 3:54:20 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 ' CSID:19737401407 * DURATION (mm-SS):07-56 



DEC- 15-260* 



16: 19 



WOLFF & ShN 



1 9^3740: ^G7 P. 08,-35 



10. (Onginal) The method of claim 1. wherein the mobile agents are executed in real time. 

11. (Currently Amended) A method for providing parallel computing using mobile agents 
comprising: 

brooking a computor task into email tasks; 



ass i 



igning tlio amall tasks a com puting task to one or more mobile agents; 



transferring the one or more mobile agents to one or more available computing hosts; 
transferring execution code from a central server to the one or more available computing 

hosts; 

executing the one or more mobile agents at the one or more available computing hosts 
using the execution code; and 

storing stack trace and real-time state information about the one or more mobile agents at 
a first alternate computing host on which none of the o ne or more mobile agents are executin g aa 

the mobilo afiont: nrmit" ; * th " "n™r ilri "I! hrtrtr " m flllow the one or mQre mobilc agentS to be 
reconstructed at a second alternate computing host. 
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12. (Original) The method of claim 11 further comprising, prior to transferring the mobile 
agents, the steps of: 

determining network latency affecting transmission of data between computing hosts; and 
halting transferring of the mobile agents if network latency exceeds a threshold. 

13. (Original) The method of claim 12 further comprising, prior to transferring the mobile 
agents, the steps of: 

monitoring utilization of the computing hosts; and 

halting transferring of the mobile agents if utilization of computing hosts exceeds a 
threshold. 

14. (Currently Amended) A method for migrating a software application running in a virtual 
machine from a primary host to a secondary host comprising: 

constructing an application using at loaot ono mobilo ag e nt; a plurality of mobile agents^ 

transferring the plurality of mobile agents to a first compu ting host: 

executing the plurality of mobile agents at the first c omputing host: 
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^i-™™ ™* and state infrrmiim, about each of thcjMu rali ty of mobile a g ents 
■t a cnnd r.nmnut ino wt nn which nonr of the plurality of mohilr apm* are executing 

detecting an indication to migrate the application; and 

in response to the indication, migrating the application in its entirety from the prim*? 
first computing host to the seeeadafy f. third computing host without modifying tho virtual 
, »;.t,, a l ma r.hine at th e third computin g h ost by rec onatnir.tinp each of the plurality of 
m nhi1 e agents at the third comp u ting host usina the stack trace and state information. 

15. (Original) The method of claim 14 wherein the indication comprises an indication of 
network latency. 

16. (Original) The method of claim 14 wherein the indication comprises an indication of hostile 
attack. 



17. (Original) The method of claim 16 wherein the hostile attack comprises hacking. 

18. (Original) The method of claim 14 wherein the indication comprises an indication of 
network failure. 

19. (Original) The method of claim 14 wherein the indication comprises an indication of 
computer hardware failure. 
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20. (Currently .Amended) The method of claim 14 further comprising resuming execution of the 
mobile agem ac the seee^ third computing host atapoim where execution was halted. 

21. (Currently Amended) The method of claim 20, wherein ani mation about tl . o mobilo .agen t 

L u , L q t o in n mrrniti"" ^ "f™*- ^ i ufu rmari nn n h m . t t. mefetfe-agent 

MBfHg th. , tM it trace an ^ ^ information comprises information about an execution 
thread of the mobile agent as it existed at a computing thefirst host prior to being transferred to 
the third se condary oomputing hoot, t hn i nf ormation being tooonotructod nt the secondary 
e e mputing ho a t after tho mobil o agent is ftnnaforr o d to th o o ooondar ycomputing host. 

22. (Cancelled) 



23. (Cancelled) 



24. (Cancelled) 



25. (Original) The method of claim 14 further comprising: 

continuing monitoring for another indication to migrate the application; 



continuing migrating the application to other hosts. 
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26. (Currently Amended) A computer system apparatus for providing parallel execution of 
computing tasks in a heterogeneous ***weri* computing environment comprising: 

a dispatcher for partitioning the computing task into a plurality of small tasks and 
dispatching the small tasks; 

mobile agents for receiving small tasks from the dispatcher; 

computing resources on a network including virtual meefemeei machines for executing 
mobile agent software code; 



means 



foT transferring the mobile agents to the computing resources; and 



means for transferring execution code from a central server to the computing resources, 
the computing resources receiving and executing one of the small tasks assigned to a mobile 
agent in the virtual machines using the execution ee** code and the means for transferrins 
rtMBiitifln code maintaining sta^k trace and state information ab out each of the mobile agents at a 
first alternate computing host where none of the mobile agents are executing lo allow each of the 
mobile agents to be reconstructed at a second alternate computing host. 



27. (Cancelled) 

28. (Original) The apparatus of claim 26 wherein the central server comprises a web server. 
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29. (Original) The apparatus of claim 26 further comprising means for monitoring execution of 
the small tasks. 

30. (Original) The apparatus of claim 26 further comprising collaboration means for allowing 
the mobile agents to communicate and share information in real time. 

31 . (Original) The apparatus of claim 26, wherein the mobile agents execute in real time. 

32. (Original) The apparatus of claim 26, further comprising storage means for storing real time 
state information about the mobile agents as the mobile agents execute at the computing 
resources. 

33. (Original) The apparatus of claim 26 further comprising: 

means for monitoring execution of the mobile agents at the computing hosts; and 

means for detecting over-utilization of one of the computing hosts and for issuing a 
warning when one of the computing hosts is over-utilized. 
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34. (Currently Amended) A method for providing realistic thread migration which comprises: 



instantiating a mobile agent thread at a first computing host; 
processing the mobile agent thread at the first computing host; 

stor ing Rtadc trace and state information about the mobile agent thread at a second 
com puting hosi at which the mobile agent t hread is not executing as the mobile agent thread 
ovQciites; executes at the first co mputing host; 

detecting an indication to migrate the mobile agent thread; and 
in response to the indication, 

stopping execution of the mobile agent thread; m& 

transferring the execution code for the mobile agent th read from a central server 
to a third computing host; and 

transferring the stack trace and state information about the mobile agent thread to 
a the third seee^d computing host. 

35. (Cancelled) 
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36. (Cancelled) 

37. (Cancelled) 

38. (Currently Amended) The method of claim 59 34 father comprising: 

receiving the stack trace and state information about the mobile agent thread at the third 
computing second host; 

reconstructing the mobile agent thread at the third computing Gooond host using the stack 
trace and state information about the mobile agent thread; and 

continuing processing of the mobile agent thread at the se cond third computing host at a 
point at which execution of the thread was stopped at the first computing host. 

39. (Currently Amended) The method of claim 38 wherein the step of transferring the stack 
trace and state information about the mobile agent thread further comprises serializing the 
information about the mobile agent thread. 
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40. (Currently Amended) An agent collaboration environment which comprises: 



a plurality of mobile agents; 



an ; 



flPi ent debugger for storing stack trace and state inform ation about each of the plurality 
of mobile agents at a computinp host where none of the p lurali ty of m obile agents are executing; 



aeon 



fcrence room for providing a virtual workspace for the mobile agents; and 



a registration subsystem for selectively assigning the plurality of mobile agents to the 
conference room* 

wherein each of the plurality of agents can share data, information, and results of 
computations in the conference room. 



41. (Original) The agent collaboration environment of claim 40, wherein the conference room 
monitors and moderates communication between the plurality of mobile agents. 
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42. (New) A method for dynamically constructing and executing a computer application in a 
heterogeneous computing environment using mobile agents comprising: 

constructing a computer application using mobile agents; 

storing the mobile agents at a central server; 

dispatching the mobile agents from the central server to an available computing host on 
the heterogeneous computing environment using a dispatching component; 

allowing the mobile agents to execute at the available computing host; and 

monitoring execution of each of the plurality of mobile agents and storing stack trace and 
state information about execution of the mobile agents at a computing host where none of the 
mobile agents are executing. 

43. (New) The method of claim 42, further comprising monitoring CPU utilization and network 
latency prior to dispatching the mobile agents, 

44. (New) The method of claim 42, further comprising providing a collaboration environment 
for allowing the mobile agents to exchange information in real time. 
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45. (New) The method of claim 42, wherein the step of allowing the mobile agents to execute at 
the available computing hosts comprises allowing the mobile agents to execute at the available 
computing host without requiring prior installation of executable code at the available computing 

host. 

46. (New) The method of claim 1, further comprising reconstructing one or more of the mobile 
agents at the second computing host using the stack trace and state information stored at the first 
computing host. 

47. (New) The method of claim tl, wherein the step of transferring the one or more mobile 
agents to one or more available computing hosts comprises transferring data relating to the one 
or more mobile agents to the one or more mobile computing hosts. 

48. (New) The method of claim 26, wherein the means for transferring the mobile agents to the 
computing resources comprises means for transferring data relating to the mobile agents to the 
computing resources. 

49. (New) The apparatus of claim 28, wherein the web server is located at a first organization. 

50. (New) The apparatus of claim 49, further comprising an agent execution environment 
located at a second organization. 
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51. (New) The apparatus of claim 50, further comprising firewalls at the first and second 
organizations to allow execution code for the mobile agents to be exchanged between the first 
and second organizations. 
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